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EXECUTIVE SUMMARY

Ground Water of Vermont (GWV) has conducted an initial site investigation at the former Go-Go Gas
Station located at the Springfield Shopping Plaza in Springfield, Vermont and has concluded the following:

Gasoline has been released to the subsurface at the site. Free-phase gasoline was discovered at the
site in an area encompassing approximately 700 square feet, with a total estimated volume of
1,000 gallons. Soils in the vicinity of the removed gasoline underground storage tanks (USTs) had
elevated photoionization detector (PID) readings, and gasoline compounds were detected at levels
above Vermont Ground Water Enforcement Standards (VGES) in ground water at the site.

Observations made during the UST closure, and the distribution of dissolved-phase contamination
and free-phase gasoline suggest that the subsurface contamination is principally a result of gasoline
releases in the vicinity of the USTs and the former pump island. :

The lateral extent of dissolved-phase contamination and free-phase gasoline contamination appears
to have been adequately determined.

Approximately 19.5 gallons of gasoline have been removed from the wells by hand bailing, during
eight site visits between 3 September and 24 October 1996. Product thickness in the wells has
generally ranged from 0.1 to 2.3 feet, and has shown only a slight declining trend.

On 18 October 1996, GWV installed and began operating an automated product-recovery pump in
monitoring well MW-2. As of 24 October 1996, the pumping system had recovered an estimated 2
gallons of gasoline.

Subsurface contamination at the site does not appear to pose a potential threat to indoor air quality
of the adjacent buildings, due to the fact that all of the on-site buildings are constructed on concrete
slab foundations, and utility entrances are sealed in concrete. No elevated PID readings were
observed in any of these buildings during a September 1996 screening.

Subsurface contamination at the site could pose a potential oxygen-deficient or explosion hazard
due to the possible accumulation of gasoline vapors in sewer lines and the storm water drainage
system located within or adjacent to the contaminant plume. The risks to these underground
utilities have not been adequately evaluated to date.

No drinking-water supplies appear to be at risk from the contamination at the site. The location of
water-supply lines serving nearby buildings has not been determined, however.

On the basis of the results of this investigation, GWV makes the following recommendations:

1.

The site shounid be visited bi—weekly, to maintain and collect data on the performance of the product
recovery system, to measure water and product ¢levations in the on-site wells in and near the product
plume, and to recover by hand bailing accumulated product in the wells at the site.

All utility manholes and storm drains in the vicinity of the free-product and dissolved contamination
plumes should be inspected and field-screened with a PID to evaluate whether gasoline vapors are
accumulating, The locations of all underground utilities in the vicinity of the contaminant plumes
should be surveyed.

. The on-site monitoring wells that do not contain free-product should be sampled and analyzed for

BTEX compounds and MTBE by EPA Method 8020 on a quarterly basis beginning in November
1996.

Product recovery data, analytical results from the November ground-water monitoring event, and
manhole/storm drain PID readings should be used to prepare an initial remedial progress report.
The report should evaluate whether more aggressive remedial options should be considered at the
site,
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1.0 INTRODUCTION

This report details the results of an initial site investigation conducted at the former Go-Go Gas
Station, located on the Springfield Shopping Plaza property at the junction of Vermont Routes
106 and 11 in the town of Springfield, Vermont (Figure 1). This report has been prepared by
Ground Water of Vermont (GWV) for S. R. Young, Inc. under the direction of Mr. Richard
Young. The site investigation was initiated with Vermont Department of Environmental
Conservation (VT DEC) approval following the discovery of subsurface petroleum contamination
during the removal of five underground storage tanks (USTs) on 25 July 1996.

1.1 Site Location and Physical Setting

The former Go-Go Gas station was an automotive fuel distribution outlet, located on the
northern portion of the Springfield Shopping Plaza property (Figure 2). The ground surface,
most of which is paved, is relatively flat with an average elevation of about 450 feet above
mean sea level. Surface drainage appears to be controlled by the slope of the pavement and
the on-site storm-water system. The presumed direction of ground-water flow in the area is
generally toward the south in the direction of the Black River, which meanders around the
eastern, southern, and western sides of the shopping plaza. The closest point of the Black
River that is located downgradient of the gas station is about 500 feet to the southwest
(USGS, 1984).

Drinking water for the site and other surrounding buildings is supplied by the Springfield
municipal water system, which is located approximately one mile to the northwest on
Fairground Road. The municipal water supply system consists of a series of supply wells
adjacent to the Black River (Burton, 1996). The site and all buildings in the vicinity are
served by a municipal waste-water system. Numerous underground utilities are located on
the site and adjacent properties.

Native surficial materials in the vicinity.of the site are mapped as pebbly sands and recent
alluvial deposits consisting of sands and gravels (Stewart and MacClintock, 1970). Bedrock
in the area is mapped as the Waits River Formation, which is composed of gray quartzose
and micaceous crystalline limestone of lower Devonian age {Doll, 1961). No bedrock
outcroppings were observed at the site. -
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1.2 Site History

The site is currently owned by Springfield Realty. According to Mr. Richard Young,
Springfield Realty purchased the property around 1961 and began leasing the property to
S.R. Young, Inc. in 1970. The USTs removed in July 1996 were instailed in 1970, and
permitted to S.R. Young, Inc. No previous USTs are known to have existed at this location.
Until the USTs were removed in July 1996, the Go-Go Gas station was operated by the
Bradford Oil Company, under a lease agreement with S. R. Young, Inc.

Five 4,000-gallon single-walled steel gasoline USTs owned by S. R. Young, Inc. were
removed on 25 July 1996. The UST cleaning and purging were performed on the same day
by Maclntyre Corporation of Middlebury, Vermont. Gurney Earth Movers of North
Springfield provided excavation services for the closure. An UST closure assessment was
performed by Ground Water of Vermont (GWV) on the day of removal. The UST closure
report, dated 31 July 1996, was submitted to Mr. Young and the VT DEC, with a copy sent
to Bradford Oil Company.

Two of the tanks, which were manifolded together, had been taken out of service in the
spring of 1996 due to the discovery of water in one of the tanks. The other three tanks were
in service until the time of removal. All of the USTs were found to be in poor condition
upon removal, with evidence of releases. The releases appeared to be due to a combination
of historical overfills, piping leaks, and leakage from holes observed in the bottoms of four
out of the five USTs. Holes in the USTs ranged in size from about 1/8 to 1/2 inch in
diameter. Minor piping leaks were noted at all four of the fuel pumps and at the submersible
pump assemblies.

The UST excavation extended to a depth of about 11 feet below ground surface (bgs).
Excavated soils below the water table, around the submersible pumps, and under the pumps
at the island exhibited weathered petroleum staining. PID readings on soils from the UST
excavation and under the pumps ranged from 17.6 to 470 parts per million (ppm), with an
average of approximately 150 ppm. All of the excavated soils were backfilled due to the
presence of contamination below the water table and underground utilities. Ground water
was observed in the excavation at approximately 5 feet bgs, with globules of apparently old
gasoline product and sheens observed on the water surface.

GWY initiated an initial site investigation under the VT DEC site investigation
“Expressway” process after receiving approval on 19 July 1996 from Mr. Richard Young of
S. R. Young, Inc. and Matthew Moran of the VT DEC.
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1.3 Objectives and Scope of Work

The objectives of this initial site investigation were to:

Evaluate the degree and extent of petroleum contamination in soil and ground water;
Qualitatively assess the risks to environmental and public health via relevant sensitive
receptors and potential contaminant migration pathways; and

Identify potentially appropriate monitoring and/or remedial actions based on the site
conditions.

To accomplish these purposes, GWV has:

Reviewed existing historical site data.

Supervised the advancement of 19 soil borings and the installation of monitoring wells
in 15 of the borings.

Screened subsurface soils from the soil borings for the possible presence of volatile
organic compounds (VOCs) using a photoionization detector (PID).

Measured water and product levels in the monitoring wells.

Calculated the local ground-water flow direction, gradient, and estimated velocity.
Estimated the volume of free-phase product at the site.

Collected and submitted ground-water samples from the monitoring wells for
laboratory analysis of gasoline VOCs.

Identified sensitive receptors in the area, and assessed the risk posed by the
contamination to these potential receptors.

Evaluated the need for treatment and/or a long-term monitoring plan for the site.
Prepared this summary report, which details the work performed, qualitatively assesses
risks, provides conclusions and offers recommendations for further action.
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2.0 INVESTIGATIVE PROCEDURES AND RESULTS

2.1 Soil Boring / Monitoring Well Installation

During the tank removal activities on 25 July 1996, one monitoring well (MW-1) was placed
within the UST excavation. The monitoring well consisted of a 5-foot section of two-inch-
diameter machine-slotted PVC with solid riser extending to ground surface. The bottom of
the well was set at approximately 11 feet below ground surface (bgs) and backfilled with soil
from the excavation. The completed monitoring well was protected by a flush-mounted steel
roadbox cemented into place at ground surface. A water-tight compression cap was placed
on top of the PVC riser.

On 28 August 1996, GWV supervised the completion of four soil borings/monitoring wells
(MW-2 through MW-5). Due to the discovery of free-phase gasoline floating on the water
table (“free product™), six additional boring/wells (MW-6, MW-10, MW-11, MW-12, MW-
13, and MW-15) and four borings (SB-7, SB-8, SB-% and SB-14) were installed on 5
September 1996 and four additional borings/wells (MW-16 through MW-19) were installed
on 17 September 1996, in order to define the extent of free-phase and dissolved
contamination. Approximate well and boring locations are shown on Figure 3 in Appendix A.
The soil borings and monitoring wells were installed using a vibratory drilling techmique by
Adams Engineering of Underhill, Vermont.

The soils encountered in each boring generally consisted of medium-to-fine brown sands with
a trace of gravel. The borings were completed to depths ranging from about 11 to 16 feet
bgs. Ground water was encountered in each boring at approximately five feet bgs. Soil
samples were collected continuously from each boring using a five-foot-long core tube. Soil
recovery was fair to very good, ranging between 20 and 100 percent. The core-tube samples
were screened for the possible presence of VOCs with a photo-ionization detector (PID) and
logged for lithology by a GWV field geologist. All downhole drilling and sampling equipment
was decontaminated during use as appropriate.

Two-inch-diameter PVC monitoring wells with 10 feet of 0.010-inch slots were installed in
each well location to depths ranging between 11 to 14 feet bgs. The tops of the screen
sections were set at about two to four feet above the apparent ground-water surface in order
to accommodate seasonal ground-water level fluctuations and to allow for the measurement
of possible free product. Sections of solid PVC were added to bring the tops of the well
casings to approximately 0.5 feet bgs. Clean silica #1 filter sand was placed in the borehole
annulus around each well to nominally one foot above the slotted interval. A bentonite pellet
seal, at least one-foot thick, was set above the sand pack and the remainder of the annular
space was backfilled with native material. Each completed monitoring well was protected by
a flush-mounted steel roadbox cemented into place. Each well casing was topped with a
water-tight compression cap. Monitoring-well construction details are included on the soil-
boring and well-construction logs in Appendix B.

All of the monitoring wells were developed by peristaltic pump following installation, except
MW-2, MW-11, MW-12, MW-15, and MW-18, which were not developed due to the
presence of free-product. Each monitoring well produced moderate amounts of water and
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cleaned up relatively quickly. Development water was discharged directly to the ground
surface in the vicinity of each well.

2.2 Soil-Screening Results

PID readings on soils collected during the UST closure ranged between 17.6 and 470 ppm,
with an average of about 150 ppm. The highest PID readings were detected on soils beneath
the pumps and USTs. PID readings at monitoring well MW-1, located inside the excavated
area, ranged between 80 to 376 ppm.

During the completion of soil borings for MW-2, MW-3, MW-4, and MW-5 on 28 August
1996, PID field-screening results of soil samples collected from the four soil borings ranged
between 0.3 and 362 parts per million (ppm), with the highest PID readings (> 200 ppm)
encountered just above or at the water table in each boring. PID readings within the
unsaturated zone ranged from 33.6 to 219 ppm. Strong petroleum odors were noted at gach
of these locations during soil boring activities.

During the completion of ten soil borings on 5 and 6 September 1996, PID field-screening
results of soil samples ranged between 0.2 and 344 ppm, with the highest PID readings (> 190
ppm) encountered in MW-11 and MW-12, where free product was subsequently detected.
PID readings on soil samples collected from MW-6, MW-13, SB-7, SB-3, SB-9, and SB-14
ranged from 0.0 to 18.6 ppm.

PID field-screening results on soil samples collected from the soil boring for MW-18,
completed on 17 September 1996, ranged between 202 and 364 ppm. The PID readings for
the other three borings (MW-16, MW-17, and MW-19) completed on 17 September 1996
were generally less than 0.7 ppm. PID screening results are included on the boring logs in
Appendix B.

The GWV field geologist screened soil samples from each soil boring for the possible
presence of volatile organic compounds (VOCs) using a Thermo Environmental Model 530B
portable photoionization detector (PID). The PID was calibrated with an isobutylene
standard gas to a benzene reference.

2.3 Determination of Ground-Water Flow Direction and Gradient

Ground water in the unconfined surficial aquifer beneath the northern part of the site appears
to be flowing in a southwesterly direction, toward the Black River, at an average gradient of
about 2.6 percent. In the central and southern areas, however, the ground-water flow
direction still appears southwesterly, but the gradient decreases abruptly, to an estimated 0.22
percent. In the northern area, average flow velocities in the ground water moving through the
medium-to-fine sand deposits are estimated to be in the range of 0.03t0 0.7 feet per day
(f/day). Average flow velocities the central and southern areas are estimated at 0.003 to 0.06
feet per day. Water-level measurements and elevation calculations for September 1996 are
presented in Table 1. The ground-water contour map in Figure 4 was prepared using data
from 27 September 1996.
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Fluid levels were measured in the 15 monitoring wells on 27 September 1996. The depth to
water varied from 2.45 feet (MW-3) to 7.88 feet (MW-6) below top-of-casing. Free-phase
gasoline was observed in five of the on-site monitoring wells (MW-2, MW-11, MW-12, MW-
15, and MW-18). Static water-table elevations were computed for each monitoring well by
subtracting the measured or corrected depth-to-water readings from the surveyed top-of-
casing elevations, which are relative to an arbitrary site datum of 100.00 feet.

The shallow aquifer at the site consists predominantly of medium-to-fine sands, which
typically exhibit effective porosities of about 0.2 to 0.4 and hydraulic conductivities of about
0.6 to 5 fi/day (Domenico and Schwartz, 1990). Assuming Darcian flow, these estimated
ranges of porosity and conductivity combine with the calculated ground-water gradient of 2.6
percent to yield an estimated range of ground-water flow velocities in the northern part of the
surficial aquifer of between 0.04 and 0.65 ft/day, or 15 to 237 feet per year. Inthe —

central/southern area, the same estimates of effective-porosity and hydraulic conductivity,

together with an estimated gradient of 0.22 percent, yields an estimated range of velocities of
0.003 to 0.055 ft/day, or 1 to 20 feet per year.

2.4 Ground-Water Sampling and Analysis

Review of the ground-water analytical results indicates that residual ground-water
contamination at the site extends from the former USTs and pump island toward the south
and southeast in the direction of the Black River. The highest dissolved-phase concentrations
were detected in MW-5, located about five feet south of the former pump island. The
Vermont Groundwater Enforcement Standards (VGESs)' for all of the BTEX (benzene,
toluene, ethylbenzene, and xylenes) compounds and the Vermont Health Advisory (VHA) for
the gasoline additive methyl-tertiary butyl ether (MTBE) were exceeded in the sample
collected from MW-5. The VGES for benzene was also exceeded at MW-1, MW-3, MW-6,
MW-10, and MW-13. The VGES for total xylenes was also exceeded at MW-1 and the VHA
for MTBE was also exceeded at locations MW-10, MW-13, MW-16, and MW-19. Ground-
water analytical results are summarized in Table 2. A contaminant distribution map of total
BTEX and MTBE is presented as Figure 5. Laboratory report forms are included in
Appendix C. L

Ground-water samples were collected from seven monitoring wells on 13 September 1996
and from three new monitoring wells on 27 September 1996. Each monitoring well was
purged and then sampled using the dedicated bailer and dropline left hanging inside the well
casing following development. Purge water was discharged directly to the ground in the
vicinity of each well. Trip blank and duplicate samples were collected during each sampling
event for quality assurance/quality control (QA/QC) purposes. All field procedures were
conducted in accordance with GWV standard protocols.

"The Vermont DEC has established Groundwater Enforcement Standards (VGESs) for four petroleum related
VOCs, as follows: benzene - 5 ppb; toluene - 2,420 ppb; ethyibenzene - 680 ppb; and xylenes - 400 ppb. The
Vermont Health Advisory (VHA) for MTBE, a gasoline additive, has been established as 40 ppb.
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The ground-water samples were submitted to Endyne, Inc. of Williston, Vermont where they
were analyzed for the possible presence of benzene, toluene, ethylbenzene, xylenes (BTEX)
and methyl-tertiary butyl ether (MTBE) by EPA Method 8020. Analytical results from the
QA/QC samples indicate that adequate QA/QC was maintained during sample collection and
analysis. None of the BTEX compounds or MTBE were detected in either of the trip blank
samples and the analytical results for the blind field duplicate samples fell within about ten
percent of the original sample results. .

2.5 Free Product Monitoring and Recovery

On 29 August 1996, free-phase gasoline was discovered floating on the water table in
monitoring well MW-2. Since that date, free-phase gasoline has been detected in four other
monitoring wells installed on-site (MW-11, MW-12, MW-15, and MW-18), at thickness
ranging from 0.02 feet (MW-18) to over two feet (MW-2, MW-11, MW-12 and MW-15).
GWYV has periodically measured the product thickness and has removed accumulated gasoline
from these wells. As of 24 October 1996, approximately 21.5 gallons of gasoline have been
recovered from the site through a combination of hand bailing and automatic pump operation.
A summary of the product thickness measurements and recovery data is included in Figures 6
through 11.

During eight site visits between 5 September and 24 October 1996, approximately 19.5
gallons of gasoline were recovered by hand bailing and stored temporarily in a drum at the site
prior to proper off-site disposal. Product thickness in each well has generally been between
0.1 and 2.3 feet, and total recovery volumes during each visit have generally been between 2
and 4 gallons. The thickness of the free-phase gasoline has generally shown a slight decrease
since hand bailing began in September 1996; however, between the 18 and 24 October site
visits, the product level decreased significantly at each location corresponding with a rise in
the water table elevation. :

On 18 October 1996, GWYV installed a Spill Terminator automatic product recovery pump,
manufactured by Clean Earth Technology, Inc. of North Ferrisburg, Vermont, in monitoring
well MW-2. As of 24 October 1996, the system has recovered approximately 2 gallons.
Based on the location of the monitoring wells containing free-phase gasoline and
conservatively assuming free-phase gasoline encompasses an area of approximately 700
square feet with an estimated average “true gasoline thickness” of 0.20 feet, an estimated total
volume of about 1,000 gallons of gasoline are present in the subsurface at the site (U.S. EPA
1994).
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3.0 SENSITIVE RECEPTOR SURVEY AND RISK ASSESSMENT
3.1 Sensitive Receptor Survey

GWYV conducted a survey to identify sensitive receptors in the vicinity of the site that could
potentially be impacted by vapor- or dissolved-phase gasoline contamination. The following
sensitive receptors were identified in the vicinity of the site:

e The Black River, whose closest point is located approximately 400 feet southeast of
the former USTs.

e The on-site sewer and storm water drainage systems located adjacent to the former
USTs

e Ground water in the surficial aquifer.

e Occupied buildings located downgradient of the source area, the closest being a Price
Chopper supermarket, a bowling alley, and a pool-supplies store. Other stores in the
shopping plaza that may be located downgradient of the gasoline station include a
Grand Union supermarket, an Ames department store, Young’s Fumniture, and several
other retail stores.

3.2 Risk Assessment

GWYV assessed the risks that the subsurface contamination poses to the receptors identified
above. In general, human exposure to petroleum related contamination is possible through
inhalation, ingestion, or direct contact while impacts to environmental receptors are due either
to a direct release or contaminant migration through one receptor to another or along a
preferential pathway.

The findings of our risk assessment indicate that the subsurface contamination at the site may
pose a threat to underground utilities in the immediate vicinity of the former gasoline station.
The accumulation of vapor-phase contamination in the on-site storm water drainage and
sewer systems is possible considering that a sewer line, located between MW-2 and MW-10,
passes through an area of shallow soil contamination. Seepage of contaminated ground water
or free-phase gasoline into this system is also possible considering the reported depth of this
sewer line, eight feet bgs, is at or below the water table in this area of the site. Exposure to
contaminated soils is also possible, if excavation or other subsurface work is conducted in the
immediate vicinity of the former gasoline station.

Other sensitive receptors identified near the site do not appear to be significantly threatened.
The dissolved-phase contamination does not appear to have migrated to the Black River. The
threat of direct human contact with undisturbed contaminated ground water or soils at the site
is low due the depths of the contaminated media. No basements or drinking water supplies

are located downgradient of the source area. All of the on-site buildings are constructed on a
concrete slab foundation and are connected to the municipal water supply system, located on
Fairground Road approximately one mile northwest of the site.
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3.2.1 Indoor Air Quality

Residual contamination at the site does not appear to pose a threat to human health via
inhalation of contaminated vapors inside occupied buildings. None of the buildings in the
shopping Plaza are reported to have basements, and the utility entrances in the nearest
buildings appear to be sealed in concrete. Nevertheless, GWV screened indoor air
qualities in the Price Chopper and bowling alleys on 6 September 1996, using a Thermo
Environmental mode! 588B PID. No elevated readings were detected in occupied areas or
adjacent to utility entrances in either building.

3.2.2 Direct Soil / Ground-Water Contact

The risk of human exposure through direct contact with contaminated soils is considered
to be low at the site, considering that a majority of the petroleum contaminated soils are
located at a depth greater than 3 feet bgs. However, direct contact with potentially
contaminated soil is likely, if any subsurface exploratory or construction work is
conducted in the vicinity of the site. The risk of human exposure through direct contact
with contaminated ground water is considered to be very low at the site, considering that
the depth to ground water is generally greater than 5 feet bgs.

3.2.3 Surface-Water Quality

The nearest surface water body is the Black River, which is located approximately 400
feet southwest of the Go-Go Gas Station. Current information suggests that it is unlikely
that contamination from the site has migrated to this surface water body.

3.2.4 Drinking Water Supplies

Although the shallow surficial aquifer adjacent to and downgradient of the former USTs
has been impacted by petroleum contamination, current information suggests that no
drinking water supplies are at risk. The risk of contaminant entry into water lines,
however has not been adequately evaluated because the location of underground water
lines serving the nearby building remains uncertain.

Drinking water for the site and other surrounding buildings is supplied by a public water
system, which is managed by the Springfield Public Works Department. According to Mr.
Kurt Burton of the Springfield Public Works Department, the source of water is three well
fields located on Fairground Road, approximately one mile northwest of the site, in the
apparent up gradient direction from the former USTs..

3.2.5 Confined Spaces and Underground Utilities

Accumulated gasoline vapors in underground utility lines and manholes can pose
explosion hazards, and can create health risks to utility workers by creating oxygen-
deficient atmosphere. The threat of vapor-phase contamination in the on-site storm water
drainage and sewer systems may be significant at this site, considering that a sewer line,
located between MW-2 and MW-10, passes through an area of soil and free-product
contamination. Seepage of contaminated ground water or free-phase gasoline into this
system is also possible considering the reported depth of this sewer line, eight feet bgs, 1s
at or below the water table in this area of the site.
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4.0 CONCLUSIONS

Based on the results of the site investigation described above, GWV has concluded the following:

l.
2.

10.
11.

Gasoline has been released to the subsurface at the site.

Free-phase gasoline was discovered in an area encompassing approximately 700
square feet with an estimated total volume of about 1,000 gallons in the subsurface at
the site.

Soils in the vicinity of the removed gasoline underground storage tanks (USTs) had
elevated photoionization detector (PID) readings, and gasoline compounds were
detected at levels above Vermont Ground Water Enforcement Standards (VGES) in
ground water at the site.

Observations made during the UST closure, and the distribution of dissolved-phase
contamination and free-phase gasoline suggest that the subsurface contamination is
principally due to gasoline releases in the vicinity of the USTs and former pump island.

The lateral extent of dissolved-phase contamination and free-phase gasoline
contamination appears to have been adequately determined.

Approximately 19.5 gallons of gasoline were removed from the wells by hand bailing,
during eight site visits between 5 September and 24 October 1996. Product thickness
in the wells have generally ranged from 0.1 to 2.3 feet, and has shown only a slight
declining trend.

On 18 October 1996, GWYV installed and began operating an automated product-
recovery pump in monitoring well MW-2. As of 24 October 1996, the pumping
system had recovered an estimated 2 gallons of gasoline.

Subsurface contamination at the site does not appear to pose a potential threat to
indoor air quality of the adjacent buildings, due to the fact that all of the on-site
buildings a constructed on concrete slab foundations.

Subsurface contamination at the site could pose a potential explosion hazard due to

the possible accumulation of gasoline vapors in sewer lines and the storm water
drainage system located within or adjacent to the contaminant plume. The locations of
the utilities is poorly documented and the risks to these underground utilities have not
been adequately evaluated to date.

No drinking-water supplies appear to be at risk from the contamination at the site.

Surficial materials at the site consist predominately of medium-to-fine sands with a
trace amount of gravel. On 27 September 1996, the water table was found to be about
3 10 8 feet below ground surface, and exhibited a southwesterly trending gradient of
about 2.3 percent. The representative range of ground-water flow velocities are
expected to be between 0.03 and 0.6 feet per day.
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5.0 RECOMMENDATIONS

On the basis of the results of this investigation and the conclusions stated above, Ground Water of
Vermont recommends the following:

1.

The site should be visited bi-weekly, to maintain and collect data on the performance
of the product recovery system in MW-2, to measure water and product elevations in
the on-site wells in and near the product plume, and to recover by hand bailing
accumulated product in the other monitoring wells at the site.

All utility manholes and storm drains in the vicinity of the free-product and dissolved
contamination plumes should be inspected and field-screened with a PID to evaluate
whether gasoline vapors are accumulating. The locations of all underground utilities in
the vicinity of the contaminant plume should be surveyed.

The on-site monitoring wells that do not contain free-product should be sampled and
analyzed for BTEX compounds and MTBE by EPA Method 8020 on a quarterly basis
beginning in November 1996,

Product recovery data, analytical results from the November ground-water monitoring
event, and manhole/storm drain PID readings should be used to prepare an initial
remedial progress report. The report should evaluate whether more aggressive
remedial options should be considered at the site.
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Thickness {feet)

Figure 6
Free-Product Thickness MW-2

100 - .. .—8—Product Thickness :
0.00
9/5/96 9/6/96 813/96 91 7/96 927196 10/11/86
DATE

Former Go-Go Gas
Springdfield, Vermont
Monitoring Well - MW-2

9/5/96 6.33 3.16 9.49 6.96 90.58 2.25 2.25
9/6/96 6.08 2.80 8.88 . 6.64 90.90 1.98 4.23
9/13/96 6.29 2.48 8.75 8.78 90.76 1.08 §.31
9/17/96 8.32 2.51 8.83 8.82 90.72 1.03 6.34
9/27/96 6.25 2.16 8.41 6.68 $0.86 0.71 7.05
10/11/96 8.31 2.09 8.40 8.73 90.81 0.55 7.61

Free-product was removed twice from MW-2 on 5 and 6 September, once in the moming
and once in the afternoon.

Top of Casing elevation for MW-2 is 97,54 feet, measured relative to an arbitrary
site datum of 100.00 feet.

Spill terminator instailed on 18 Cctober 1996 to automatically recover free-product.

Ground Water of Vermont

96042T702.XLS




Thickness (feet}

Figure 7
Free-Product Thickness MW-11

1
i

~—@— Product Thickness |

|
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1
i

9/5/96

o/6/86  ©M13/96 SMTO6 9f27/96  10M1/96
DATE

10718/96  10/24/56

Former Go-Go Gas
Springfield, Vermont
Monitoring Well - MW-11

9/5/96 -—- 1.50 -— — 0.53 0.53

9/6/96 5.65 2.45 8.10 6.14 90.77 1.19 1.72
9/13/96 5.68 2.35 8.03 6.16 90.76 1.24 2,96
9/17/96 5.77 2.30 8.07 6.23 90.68 0.85 3.80
9/27/96 5.62 2.09 7.71 6.04 90.87 0.66 4.46
10/11/86 5.82 1.79 7.81 6.18 80.73 0.81 5.07
10/18/96 5.63 1.88 7.51 6.01 90.90 0.50 5.57
10/24/96 5.97 0.46 6.43 6.06 90.85 0.11 5.68

Free-product was removed twice from MW-11 on 6 September, once in the moming
and once in the aftermnoon.

Top of Casing elevation for MW-11 is 96.91 feet, measured relative to an arbitrary
site datum of 100.00 feet.

Ground Water of Vermont

96042T02.XLS




Thickness {feet)

Figure 8

Free-Product Thickness MW-12

—&— Preduct Thickness |

9/6/96

8/13/96 9M17/96

9/27/96
DATE

10/11/96

1018/96  10/24/98

Former Go-Go Gas
Springfield, Vermont

Monitoring Well - MW-12

9/6/96 | 7.10 0.24 "7.34 7.15 89.78 0.11 0.1
9/13/96 5.71 2.09 7.80 6.13 90.80 0.66 0.77
9/17/96 6.34 1.43 7.77 6.63 90.30 0.79 1.56
9/27/96 5.67 1.86 7.53 6.04 90.89 0.55 2.11
10/11/96 5.69 1.87 7.56 6.06 90.87 0.53 2.64
10/18/96 5.53 1.73 7.26 5.88 91.05 0.45 3.09
10/24/96 5.05 0.02 5.07 5.05 91.88 0.00 3.09
Top of Casing elevation for MVW-12 is 96.93 feet, measured relative to an arbitrary
site datum of 100.00 feet.
Ground Water of Vermont 96042702.XLS




Figure 9

Free-Product Thickness MW-15

Thickness (feet)

0.00 &

—&A— Product Thickness

9/6/96

9/13/96 S/17/98

9/27/96
DATE

10/41/06

10/18/66 10/24/96

Former Go-Go Gas
Springfield, Vermont
Monitoring Well - MW-15

9/6/96 6.11 0.03 6.14 8.12 90.65 0.00 0.90
9/13/96 5.56 2.39 7.95 6.04 90.73 0.79 0.7%
9/17/96 572 2.08 7.80 6.14 20.63 0.77 1.56
9/27/96 5.49 2.19 7.68 5,93 80.84 0.53 2.09
10/14/96 5.56 2.13 7.69 5.99 90.78 0.58 2.67
10/18/96 5.51 1.88 7.39 5.89 90.88 0.40 3.06
10/24/96 5.04 0.23 527 5.09 91.68 0.04 3.10
Top of Casing elevation for MW-15 is 96.77 feet, measured relative to an arbitrary
site datum of 100.00 feet.
Ground Water of Vermont 96042T02.XLS




Thickness (feet)

Figure 10

Free-Product Thickness MW-18

0.15 .
: =—— Product Thickness :
Q.00 A
Qf27/96 1011/96 10/18/96 10/24/96

DATE

Former Go-Go Gas
Springfield, Vermont
Monitoring Well - MW-18

9/27/9% 3.84 0.02 3.86 3.84 92.47 0.00 0.00
10M11/96| 3.64 0.01 3.65 3.64 92.67 0.00 0.00
10/18/96 | 3.53 0.01 3.54 353 92.78 0.00 0.00
10/24/96 | 0.00 0.00 3.00 3.00 93.31 0.00 0.00
Top of Casing elevation for MW-18 is 96,31 feet, measured relative to an arbitrary
site datum of 100.00 feet.
Ground Water of Vermont 96042702.XLS




Figure 11
Cumulative Volume of Gasoline
Recovered by Hand Bailing

25.00 -
s
2000 — —O— Cumulative Volume : : :
‘g‘ Recovered . i
2 1500 : . 5 ;
[l . : . i i
o / : i
E 1000 : : i i :
= :
= ;
>

9f5196 5/8/86 9/13/96 9/17/96 9f27/96 1011/06 10/18/96 10/24/96
DATE

Gasoline Recovery Calculations
Former Go-Go Gas

Springfield, Vermont
9/5/96 225 53 - - 2,77 2,77
9/6/96 1.98 1.19 0.11 - 3.28 6.05
9/13/96 1.08 1.24 0.66 0.78 3.78 9,83
9/17/96 1.03 0.85 0.7 0.77 3.43 13.26
9/27/96 0.71 0.68 0.55 0.53 2.46 15.72
10/11/96 0.55 0.61 0.53 0.58 2.27 17.99
10/18/96 0.00 0.50 0.45 0.40 1.35 19.34
10/24/96 0.00 -0 0.00 0.04 0.15 19.48

MW-2 installed on 8/29/96, approximately 1' of free-product present but not removed from well.
MW-11, MW-12, and MW-15 installed on 9/5/96.
MW-18 installed on 9/17/98, no free-product has been recovered from this well.
Spill terminator installed in MW-2 on 18 Octoher 1996 to automatically recover free-product.

Ground Water of Vermont

96042T02.XL3




TABLE 1. GROUND-WATER ELEVATION CALCULATIONS

Springfield GoGo

Springfield Shopping Plaza

Springfield, VT

Monitoring Date: 27 September 1896

Top of Depthto | Depthto | Product | Corrected
Casing Product Water |Thickness{ Depthto | Water Table
Well 1.D. | Elevation | (feet, TOC) | (feet, TOC)| ({feet) water Elevation
MW-1 97.78 - 4.97 - . 92.81
MW-2 97.54 6.25 8.41 2.16 6.68 90.86
MW-3 95.82 - 2.45 — - 93.37
MW-4 97.11 - 5.89 - - 91.22
MW-5 98.41 - 7.63 - - 90.78
MW-6 100.00 - 7.88 - - 092.12
MW-10 97.82 - 7.04 - - 90.78
MW-11 96.91 5.62 7.71 2.09 6.04 50.87
MW-12 96.93 5.67 7.53 1.86 6.04 50.89
MW-13 06.94 - 6.15 - - 90.79
MW-15 98.77 5.49 7.68 2.19 5.83 90.84
MW-186 98.62 - 7.86 -- - 90.76
MW-17 97.99 - 7.22 - - 90.77
MW-18 96.31 3.84 3.86 0.02 3.84 92.47
MW-19 97.53 - 6.76 - - 90.77

All values reported in feet relative to an arbitrary 100" datum.

98042T01.XLS
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TABLE 2

Analytical Results

Go Go Gas

Springfietd, Vermont

Notes:

96042MWL XLS

Results given in parts per billion (ppb).
ND - None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.

All samples collected by GWV and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards

ethyl
Well I.D. Date Benzene | Toluene benz:ne Xylenes MTBE
MW-1 09/13/96 2,640 124 202 500 ND < 20
MW-3 08/13/96 14.6 7.7 13.2] TBQ <1 9.2
MW-4 09/13/96 1.9 1.1 ND <1 ND <1 17.6
MW-5 09/13/96 14,100 4,710 2,720 13,300 g 33,600
MW-5 Dup { 09/13/96 16,300 5,040 3,110 15,100 37,300
MW-6 09/13/96 74 42.3 8.9 12.2 ND <5}
MW-10 | 09/13/96 417 27.3 ND <10 12.3 1,190
MWW-13 09/13/98 443.0 35.6 ND <20} TBQ<20 694
Trip Blank | 09/13/26 ND <1 ND <1 ND <1 ND <1 ND <1
MW-16 | 09/27/96 ND <1 ND <1 17.5 ND <1l 80.1
MW-17 | 09/27/96 ND <1 ND <1 14.7 ND <1 12.9
MW-19 | 08/27/96 TBQ <1 ND <1 3.3 ND <1 44.4
MW-19 Dup| 09/27/96 TBQ <1 ND <1 3.4 ND <1 47.8
Trip Blank | 09/27/96 ND <1 ND <1 ND <1 ND <1
= i .42 B s
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Soil Boring and Well Construction Logs
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APPENDIX C

Laboratory Report Forms




- EE N D YN E, INC. Laboratory Services

32 James Brown Drive
Wiltiston, Vermont 05485
(802) 879-4333

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: GroundWater of Yermont PROJECT CODE: GWVT1153
PROJECT NAME: Go Go Gas REF.#: 93,820 - 93,828
REPORT DATE: September 19, 1996

DATE SAMPLED: September 13, 1996

Enclosed please find the results of the analyses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated sample preservation with HCL.

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each
sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless atherwise noted.

Reviewed by, /

Harry B. Locker, Ph.D.
Labaratory Director

enclosures




1 —=ENDYNE, nc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX 879-7103

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT:

GroundWater of Vermont

PROJECT NAME: Go Go Gas
CLIENT PROJ. #: V96-042

DATE RECEIVED: September 17, 1996
REPORT DATE: September 19, 199
PROJECT CODE: GWVT1153

Ref. #: 93,820 93,821 93,822 93,823 93,824
Site: Trip Blank Duplicate MW-i MW-3 MW-4
Date Sampled: 9/13/96 9/13/96 9/13/96 9/13/96 9/13/96
Time Sampled: 705 NI 8:10 8:30 7:50
Sampler: Brian Starer Brian Starer Brian Starer Brian Starer Brian Starer
Date Analyzed: 9176 9/18/96 9/18/96 9/18/96 9/18/96
UIP Count: 0 =»10 >10 >10 10
Dil. Factor (%) 100 02 5 100 100
Surr % Rec. (%): 88 92 100 85 90
arameter Cone. tug/L) Tonc. !uégl.,) o0t (UL Tonc. (ugL) Cone. (ue/t)

Benzene <1 16,300. E&i 14.6 19
Chiorobenzene <] <500 <20 <l <1
1,2-Dichtorobenzene <1 <500 <20 <l <1
1,3-Dichlorobenzene <] <500 <20 <l <1
1,4-Dichlorobenzene <l <500 <20 <1 <1
Ethyibenzene <1 3,110. 202. TBO «1 <1
Toluene <l 5,040. 124, 11 1.1
Kylenes <1 15,100. 500. 13.2 <1
MTBE <j 37,300. <20 9.2 17.6
Relf. #: 93,825 93,826 93,827 93,828

Site: MW-5 MW-6 MW-10 MW-13

Date Sampled: 9/13/96 9/13/96 911396 9/13/96

Time Sampled: %15 7:30 8:45 9:00

Sampler: Brian Starer Brian Starer Brian Starer Brian Starer

Date Anatyzed: 9/18/96 G118/9¢ 9/18/96 9/18/96

UIP Count: >10 >10 >10 3

Dit. Factor (%): 0.2 20 10 5

Surr % Rec. (%) 91 : 93 98 97
[Parameter Tonc. (ug/L) Conc, (Ug/L Tonc. (ug/L. Tonc. (0g/L)
Benzene 14,100, 7.3@ e “'T'u%‘. S iy

Chiorobenzene <500 <5 <10 <20
1,2-Dichlorobenzene <500 <3 <10 <20
1,3-Dichlorobenzene <500 <5 <10 <20
1,4-Dichlorobenzene <500 <5 <10 <20

Ethylbenzene 2,720 89 <10 <20

Toluene 4,710, 423 213 35.6

Kylenes 13,300, 12.2 123 TBOQ <20

MTRE 33,600. <5 1,190, 694.

Notes: UIP = Unidentified Peaks TBQ = Trace Below Quantitation - NI = Not Indicated




L =ENDYNE e

Ta 82 James Drown Drive . - - K
Willlstor, Vermont 05465 57
(802) 879-4339
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L —— E N D YN E; INC. Laboratory Services

32 James Brown Drive
williston, Verment 05485
(802} 879-4333

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: GroundWater of Vermont PROJECT CODE: GWVT1367
PROJECT NAME: GoGo Gas REF.#: 94,484 - 94,488
REPORT DATE: October 5, 1996

DATE SAMPLED: September 27, 1996

Enclosed please find the results of the analyses performed for the santples referenced on
the attached chain of custody. Chain of custody indicated sample preservation with HCL

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical resuits.

Analytical method precision and accuracy was monitored by laboratory co_;htrol standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless otherwise noted.

Reviewed by, 4 / RS Lty ok ST

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




— 1 —ENDYNE, inc

Laboratory Services

a2 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX 879-7103

EPA METHOD 8020-PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont

PROJECT NAME: GoGo Gas
CLIENT PROJ. #: V96-042

DATE RECEIVED: October 3, 1996
REPORT DATE: October 5, 1996
PROJECT CODE: GWVT1367

Ref. #: 594,484 94,485 94 486 94,487 94,488
Site: MW-16 Mw-17 MW.19 Trip Blank Duplicate
Daie Sumpled: 027/56 /27, Liraht ] oORI0G o7
Time Sampled: 8:50 9:20 9:40 715 NI
Sampler: B. Starer B. Starer B. Starer B. Starer B. Starer
Date Analyzed: 10/4/96 10/4/96 10/4/56 10/4/96 10/5/96
UTP Count: 0 0 >10 0 >10
Dil. Factor (%): 100 100 100 100 100
Surr % Rec. (%): 95 93 92 96 94
_Parameter Cone. (ug/L) Conc. (ug/l) Lonc. (ug/l) Cong. (ug/L) cone. (U
Benzene <l <1 | 1BQ<I <1 TBO <1
Chlorobenzene <1 <1 <1 <1 <1
1,2-Dichlorobenzene <1 <1 <1 <1 <1
1,3-Dichlorobenzene <] <1 <1 <1 <1
1,4-Dichlorobenzene <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1
Toluene 175 14.7 i3 <1 34
Xylenes <1 <1 <1 <1 <l
MTBE 80.1 12.9 44.4 <1 47.8

Note: UIP = Unidentified Peaks TBQ = Trace Below Quantitation NI = Not Indicated
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